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SECTION 1.0
Ground Based Performance Monitor (GBPM)

1.1
Introduction

This package was developed to document the installation, support, and hardware details of the Grant County International Airport LAAS/GBAS Ground Based Performance Monitor (GBPM). The documentation includes a materials (rack hardware) list as well as full wiring schematics for the GBPM.  These diagrams include rack dimensions, power distribution, shelf configuration, Ethernet and serial connections, as well as network and T1 line details. This package also includes other related information such as GBPM infrastructure, service, and needs as well site specific information such as installation images and particulars.

Although it is not part of the GBAS/LGF, the GBPM is best described as a static 24/7, isolated, user platform with network capability.  The system uses VHF Data Broadcast (VDB) corrections from DGPS positioning of the LAAS Ground Facility (LGF), along with raw GPS data in order to compute the accurate position of the monitor station (Precision Surveyed GPS Antenna).  The position calculated from this data is compared to the position of the precision-surveyed GBAS grade GPS antenna, which is used to identify miniscule positioning errors.

The GBPM resides in the RTR Shelter, located at position 47°11'56.62"N 119°19'10.36"W (NAD 83).
Appendix A includes images and hardware placement determined from the on-site survey.

Appendix B includes line art and performance plots for the BAE ARL-1900 DGPS Array/Reference Antenna.
Appendix C includes hardware tolerances for the BRM4 Antenna Ballast Mount.

Appendix D includes mast specifications and ballast requirements for the BRM4 Antenna Ballast Mount.

Appendix E includes the Data Sheet and Installation Manual for the Gentex Photoelectric Type Commercial and Residential Smoke Alarm.
1.2
Title Terminology 

The FAA’s Local Area Augmentation System (LAAS) is also referred to as a GPS Ground Based Augmentation System (GBAS), in the international standards documents. To keep a consistent terminology the term LAAS will be used in this document. The FAA developed a non-Federal Specification (non-Fed Spec) for the system – the specification uses the term LAAS.

The international terminology is GBAS, the terms are interchangeable.
1.3
Boot-up and Data Collection
This section is intentionally left blank, TBD.

1.4
Materials

	Description
	Specifications
	Model / Part Number

	Sunon Impedance Protected Exterior Mounted Cooling Fans (x2)
	115 VAC ~ 50-60 HZ

0.21 / 0.18 AMP
	SP101A 1123HST.GN

	Buckeye Fire Equipment Extinguisher (with external mount)
	
	5H 5A HALOTRON 1

	Gentex Corporation Photoelectric Type Commercial & Residential Smoke Alarm
	
	7109CS / CSX & 7109LS

	8-port Console KVM and Switch
	100-240 VAC ~ 50-60 Hz
1.0 AMP
	B020-008-17

	CISCO Systems 1900 Series Integrated Service Router
	100-240 VAC ~ 50-60 Hz

1.0 AMP
	CISCO1921

	CISCO HWIC Interface / Network Card
	
	HWIC-1DSU-T1

	Citel POE Surge Protector
	120 VAC ~ 60 Hz

15 AMP
	MJ8-POE-A

	Network Enabled Power Distribution Unit
	120 VAC ~ 60 HZ

15 AMP
	PDUMH15ATNET

	TrippLite 12 Outlet un-UPS Power Strip (x2)
	120 VAC
15 AMP
	RS-1215-RA

AGIP120V61PRM

	Becker VDB Receiver RS 4909 A
	114.525 MHz
	PO 002781

	Laird Mobile-to-Base Converter for 800 / 900 MHz w/ N (x6)
	
	MBC800

	Laird VHF ¼ Wave 66-174 MHz Unity Gain Antenna 51” NMO (x6)
	114.525 MHz
	B66

	Super Logics QNX Central Processing Unit
	
	SL-2V-AT-945GC-BA

	AccelePort 8r 920-PCI DB25 Card / Cable
	
	(1P) 70001362

	APC Smart UPS
	120 VAC ~ 50-60 Hz

12 AMP
	1500 1440VA 980W

	QVS Surge Protected Power Strip
	120 VAC ~ 60 Hz
15 AMP
	112 0190

	RS232-RS485 Converter (x2)
Note: 2 separate units for Data and 1 PPS
	2000 V Isolated
	IC-485SI

	RS232-RS485 Converter Power Adapter (x2)
	120 VAC ~ 60 Hz, 5W

Output: 9 VDC @ 300 mAMP
	AD-0930M

	Netgear ProSafe 8-Port Gigabit Switch
	
	GS108 

	Islatrol, Inc. Isolation Transformer
	120 VAC
15 AMP
	LRI-115

	2U 12“ Vented Component Shelf (x3)
	
	1906-3-221-02

	1U 12” Vented Component Shelf
	
	1906-3-221-01

	ARL-1900 DGPS Antenna, DC Block, Passive Splitter
	TBD
	TBD


Optional:

	Transition Networks RS232 to Fiber Media Converter w/ ST Fiber Connections (x2)
	1300 nm MM Fiber/Copper

Output: 12 VDC @ 0.5 AMP
	J/RS232-CF-01

	Transition Networks RS232 to Fiber Media Converter Power Adapter (x2)
	100-240 VAC ~ 50-60 Hz

0.35 AMP

Output: 12 VDC @ 1 AMP
	


1.5
Dimensions
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The Buckeye Fire Equipment Extinguisher (5H 5A HALOTRON 1) is mounted to the front hinged door of the GBPM. This adds 51/4 inches to the overall length (side view) of the GBPM and needs to be accounted for when positioning the GBPM.

As shown above, the installation team should allow clearances needed for maximum door swing (w/ fire extinguisher), which is roughly 101/2 inches in either direction from center position (180⁰). 
1.6
Power Distribution and Wiring Schematics
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The following two schematics show the serial data distribution/wiring charts for the complete system and the serial communications between the GBPM and the Satellite RSMU Box respectively.

The final two schematics show the Becker VDB Receiver RS232/RS485 Data wiring diagram and the GBPM Fan Casing/Wiring Harness drawing respectively.
MUX Model Number?
Cable pin outs for the Novatel Receiver I/O port (DB9) to RS232/RS485 Converter (DB 25)

	
	RS232/RS485 Convertor  (DB25)
	Novatel Receiver (DB9)

	PPS 1 Signal
	2
	2

	Ground
	7
	9


aaaaaaaaa
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1.7
Hardware
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1.8
Maintenance

The FAA Technical Center GBAS staff will have a dedicated T1 line in-place for remote system ops verification and data farming.  There are three types of limited maintenance that may be required: Regular, As-Requested, and As-Needed.

Regular (every 3 months):

 FORMCHECKBOX 

Observe cooling fan operation, if excessive dust is present within fan housing then un-mount housing from door frame and wipe with a soft cloth.  Be sure to power down cooling fans before attempting this.
 FORMCHECKBOX 

Wipe clean excessive dust from rack-mounted equipment with a soft cloth.

 FORMCHECKBOX 

Verify power distribution within rack enclosure.  Observe PDU indicator LEDS and verify that all mounted power strips are turned on and functioning correctly.

 FORMCHECKBOX 

Verify network connectivity within rack enclosure. Observe network switch indicator LEDS and validate that device configuration is satisfactory.

As-Requested:

Any troubleshooting of rack-mounted equipment or network failures should be considered “As-Requested” because the FAA Technical Center GBAS staff will most likely become aware of such faults and replacement components/instruction can be shipped immediately.  In regards to this matter, please do not hesitate to contact the GBAS staff at the earliest convenience.

 FORMCHECKBOX 

In the event of a network disruption - Verify that the GBPM is functioning correctly by pulling out KVM and observing data feed.  If GBPM is not receiving GPS data then recycle power and await data capture.  Contact information will be included with this package if further assistance is required.

As-Needed:

Any unforeseen/abnormal component behavior with rack-mounted equipment should be considered “As-Needed” because the FAA Technical Center GBAS staff may not immediately become aware of the behavior.  Abnormal behavior should be classified as alarms, smells, or visual cues.  In regards to this matter, please do not hesitate to contact the GBAS staff at the earliest convenience.

 FORMCHECKBOX 

If UPS is running on backup battery, be sure to push and hold the 1 Test button (located on the rear of the device) for 3 seconds or until beeping seizes.  If beeping does not seize then this could indicate a building wiring fault, in which case immediate attention should be given to resolving the issue. As stated above, please contact if further assistance is required.

SECTION 2.0
Networking and Fiber Runs
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Appendix A – MWH GBAS Field Monitor GBPM Proposal (Familiarization and Coordination)
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Appendix B – BAE ARL-1900 DGPS Array/Reference Antenna Line Art and Performance Plots
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Appendix C – Hardware Tolerances for BRM4 Antenna Ballast Mount
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Appendix D – Mast Specifications and Ballast Requirements for BRM Antenna Ballast Mount
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Appendix E – Data sheet and Installation Manual for the Gentex Photoelectric Type Commercial and Residential Smoke Alarm

[image: image57.emf]
[image: image58.emf]
[image: image59.emf]
[image: image60.emf]
[image: image61.emf]
[image: image62.emf]
*Custom Cable: See the Novatel to RS232/RS485 pin out diagram*








Custom Cable: See the Becker RS485/RS232 pin out diagram
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ATCT – 7820 Andrews St, Moses Lake, WA, 98837


Rack 2, fiber demark from Fiber Rack 6 in RTR Site


5 ft. 50/125 SM ST Fiber Patch from Rack 2 Panel to MUX on 1U shelf








ATCT – 7820 Andrews St, Moses Lake, WA, 98837


Rack 2, Rear View


Fiber to Ethernet MUX to be installed on 1U shelf, 6 ft. above ground level





Access Panel to secure CAT6 cable (installed) from MUX to existing conduit





Existing conduit 3 ft. beneath tile floor (ground level)


Runs ~65 ft. to demark breakout T7820





ATCT – 7820 Andrews St, Moses Lake, WA, 98837


Demarcation Breakout T7820, T1 to ACY


CAT6 cable from MUX to demark T7820
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